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BUHHHHE OflHOBPEMEHHOrO BO3flE0CTBHfl TEMIlEPATyPH CPEflbl 
H HHTPATA KAJIH 5 I HA flBHTATEJIbHyK) AKTHBHOCTb 
nEPE3CHBAK)IHHX KJIETOK MEPHATEJIbHOrO OnHTEJIHH 
JKAEEPHOrO AHnAPATA BE33YBKH 
(MOLLUSCA: BIVALVIA: ANODONTINAE), HHBA3HPOBAHHO0 
nAPTEHHTAMH TPEMATOfl (TREMATODA: BUCEPHALIDAE) 

A. II. CTaflHJraeHKO, JI. fl. HBaHemco, A. T. MexnbHHK 

HCCJieflOBaHO OflHOBpeMCHHOe B 03 fleHCTBHe pa 3 JIHMHbIX KOHUeHTpayHH HHTpaTa KaJIHH 
(0.001—10 000 Mr/ji) h TeMnepaTypbi cpeflbi (8—28°) Ha flBHraTejibHyio aKTHBHOCTb h ee npoflOJixcH- 
TejibHOCTb in vitro pecHtnieic MepnaTejibHoro anHTejiHfl xcaGepHoro annapaTa 6e33y6KH Anodonta 
cygnaea b HopMe h npn HHBa 3 HH ee cnoponHCTaMH Bucephalus polymorphus. 

C B03pacTaHHeM KOHneHTpanHH TOKCHKaHTa ^acTOTa 6HeHHH pecHOTeK h npoflonxcHTejibHOCTb 
hx paSoTbi nporpeccnpyiome coKpamaioTC^, npiraeM HaHGoJiee chjibho y < 6 epeMeHHbix» caMOK 
h y ocoSen, 3 apa»eHHbix TpeMaTOflaMH. 

ripH 28 Mr/n HHTpaTa KajiHH h noBbimeHHH TeMnepaTypbi cpeflbi Ha Kaacflbie 10° yMeHbineHHe 
npoflOJixcHTejibHOCTH paSoTbi pecHH^eK nofl^HH^eTC^ 3 aKOHy BaHT-ro$c£>a, b to BpeMH KaK npH 
280—2800 mt/ji TOKCHKaHTa 3 Ha*ieHHe Q io flaJieKo bbixoaht 3 a npeflejibi 2—3. 

B CBH3H C TenjIOBBIM 3arpH3HeHHeM BOflHOH Cpeflbi H3-3a CGpaCBIBaHHH B BOflOeMbl- 
oxna^HTejiH A3C, TP3C, T3C noflorpeTbix boa h B03pacTaiomero 3arp5i3HeHH5i ee hht- 
paiaMH aKTyaJibHOH CTaHOBHTCH npoGneMa KOMnneKCHoro B03fleHCTBH5i sthx <J)aKTo- 
pOB Ha pa3JIHqHbie CTOpOHbl !KH3Hefle5ITeJIbHOCTH rHflpoGHOHTOB KaK B HOpMe, TaK H 
npn renbMHHTHoii HHBa3HH. B hch3hh npecHOBOflHbix ABycTBop^aTbix mojijiiockob 
ceMeHCTBa nepjiOBHijeBbix BaxcHyio ponb HrpaeT rHflpoKHHeTHqecKHH annapaT, oGecne- 
qHBaiOlUHH IlHpKyjIHIlHIO BOflbl B MaHTHHHOH IIOJIOCTH 3THX XCHBOTHblX H HpHHHMaiOIflHH 
TeM caMbiM yqacTHe b hx flbixaHHH, nHTaHHH, BbmeneHHH h pa3MHOxceHHH. flBHXceHHe 
BOflbi b MaHTHHHOH nojiocTH mojijiiockob o6ecne*iHBaeTC5i pa6oTOH pecHHqeK Mepua- 
TenbHoro anHTejiHH, BbicTHJiaiomero hx xcaGpbi h BHyTpeHHioK) noBepxHOCTb MaHTHH. 
BjiHHHHe oflHOBpeMeHHoro B03jieHCTBHH HHTpaTOB h TeMnepaTypbi cpeflbi Ha flBHra- 
TenbHyio aKTHBHOCTb pecHHqeK xcaGepHoro annapaTa mojijiiockob, HHBa3HpOBaHHbix 
napTeHHTaMH TpeMaTOfl, paHee He nccneflOBanocb. 


MATEPHAJI H METOflHKA HCCJIEflOBAHHH 

MaTepnaJi: 623 3K3. 6e33y6KH jieGeflHHOH Anodonta cygnaea (L., 1758) 5-neTHero 
B03pacTa, coSpaHHbix BpyrayK) b noHMeHHbix 03 epax p. ryitea (nrT. 03epHoe )Khtomhp- 
ckoh o6ji.) BecHOH 1991-1992 rr. Ycjiobhh floCTaBKH xchbothbix b JiaSopaTopnio h hx 
aKKHHMaiiHH (2 cyT) onncaHbi b Harnen Gojiee paHHen paSoTe (CTaflHHqeHKo, Mejib- 
hhk,1992). 
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0 n BIT 1 . OpHeHTHpOBOnHblH TOKCHKOnOTHneCKHH OnbiT II0CTdBJI6H no MeTOflHKe 
AneKceeBa (1981). Oh no 3 BonneT yciaHOBHTb 3 HaneHHH ochobhbix tokchko JionniecKHx 
noKa3aTeneii: MIIK = 10 h J1K = 10 000 Mr/ji HHTpaia KajiHH. BennnHHa JIK 50 = 2800 Mr/n 
TOKCHKaHTa ycTaHOBneHa rpa^H^ecKH. 

OnbiT 2. IIocTaBneH nnn HccnenoBaHHH bjihhhhh pa3nHnHbix KOHijeHTpaiuiH 
HHTpaia Karan Ha KonHnecTBo B3MaxoB, coBepmaeMbix pecHHnicaMH MepnaienbHoro 
anHTejiHH 3a enHHHuy BpeMeHH. C stoh nenbio KyconKH naiepanbHbix KpaeB xcaGep 
nepnoBHH noMemann b pacTBopbi TOKCHKaHTa (0.001, 0.01, 0.1, 1, 10, 100, 1000, 
10 000 Mr/n) h nepe3 HeGonbinne npoMeacyiKH BpeMeHH (3-5 mhh) non MHKpocKonoM 
noncnHTbiBanH KonnnecTBO Ghchhh pecHHneK 3a 1 mhh. 

O n bi t 3. B HeM mbi ncnojib30Bajin 3 KOHijeHTpaijHH HHTpaia Kannn, HaxonflmHecn 
b npenenax MIIK-JIK, 28, 280, 2800 Mr/n. )Khbothmx cepHHMH no 20-25 3K3. Ha 2 cyT 
noMemann b creKJiHHHbie cmkocth (6 ji), 3anojiHeHHbie nexnopHpoBaHHOH OTCTaHBaHH- 
eM (1 cyi) BononpoBonHOH Bonon (pH 7.2-7.6; conepxcaHHe KHcnopona 8.9 Mr/n). PaGo- 
Ty MepuaienbHoro smuenna H3ynann no MeTonHKe BecenoBa (1959) Ha Bbipe3aHHbix H3 
BCKpMTbix 6e33y6oK KyconKax (1-1.5 cm) CBoGonHoro icpan xcaGep. Hx noMemann 
b HeGonbuine (100-150 Mn) cTeKnnHHbie cmkocth c nexnopHpoBaHHOH BononpoBonHon 
BonoH (icoHTponb) h pacTBopaMH HHTpaia Kannn, npnroTOBneHHbiMH TaKxce Ha nexno¬ 
pHpoBaHHOH Bone. Emkocth 3KcnoHHpOBann npn pa3Hbix TeMnepaiypHbix pexcHMax - 
8, 18-20 h 28°. HaGnioneHHH 3a nBHraienbHOH aKTHBHOCTbio pecHHneic ocymecTBnnnH 
c noMoiubio MHKpocKona MEH-3 (X 56) b 3aieHeHHOM none (nHa^parMHpoBaHHe ocbcth- 
Tenn), yciaHaBnHBan BpeMn nonHoro ee yrHeieHHn. 

IlH<I>poBbie pe3ynbTaTbi onbiTOB oGpaGoiaHbi MeTonaMH BapnaitfioHHOH ciaTHCTHKH 
no JIaKHHy (1973). 

Bo3pacT MonniocKOB onpenennnn no KonnnecTBy ronoBbix nyr npHOdaHOBKH poc- 
Ta, a non - MHKpocKonnpOBaHHeM roHan (npn OTcyTCTBHH MapcynnanbHbix KaMep 
b xcaGpax). TpeMaionHyio HHBasHK) yciaHaBnHBanH Ha BpeMeHHbix rHCTononinecKHx 
npenapaiax TKaHen renaionaHKpeaca Ge33yGoK. y hhx oGHapyxceHbi cnopoijHCTbi h uep- 
KapHH Bucephalus polymorphus Baer. OKCTeHCHBHOCTb hhb33hh 25.9 ± 1.76 %. Hhtch- 
CHBHOCTb HHB33HH BapbHpoBana ot KpaiiHe cnaGoii (MenKoonaroBon) no TOTanbHOH. 


PE3YJIBTATH HCCJIEJIOBAHHH H HX OBCyTKJIEHHE 

JlBHraTenbHan aKTHBHOCTb MepuaienbHoro smnenHa y Ge33yGKH neGenHHOH 
cocTaBnneT 289.4 ±1.2 yn./MHH h He 3aBHCHT ot nona hchbothmx. HcKnioneHHeM b stom 
OTHOineHHH HBnnioTCH caMKH c acaGepHOH <3C6epeMeHHOCTbio», y kotopmx nacTOTa 
Ghchkh pecHHneK HecKonbKO HHace, neM y ocianbHbix ocoGen. 

y MonniocKOB, HHBa3HpOBaHHbix napieHHTaMH B . polymorphus, noKOMOTOpHan 
(JjyHKHHH pecHHneK yrHeieHa. Ha $OHe acaGepHOH <^6epeMeHHOCTH» y He3apaxceHHbix 
caMOK OHa cocTaBnneT 266 ± 1.1, a y 3apaxceHHbix - 257 ± 1.15 yn./MHH (P = 99.5%). 
CnenyeT ynecTb, mo napieHHTbi stoh TpeMaTonw noKanH3yK)TCH He b xcaGpax, a b rena- 
TonaHKpeace Ge33y6KH h, cnenoBaienbHO, He 0Ka3biBai0T HenocpencTBeHHoro B03- 
neHCTBHH Ha paGoiy MepuaienbHoro smuennH. OnHaKO npn hhtchchbhoh TpeMaion- 
hoh HHBa3HH npoHexonHT nonaBneHHe 3ainHTHo-npHcnocoGHTenbHbix MexaHH3MOB 
xo3HeB, mo BneneT 3a coGoh cHHaceHHe hx )KH3HecnocoGHOCTH. A aKTHBHOCTb paGoTbi 
MepuaienbHoro smuenHa, no Ilpoccepy h BpayHy (1967), perynnpyeTcn TeM ace Mexa- 
hh3mom, kotopmh oGycnoBnHBaeT oGinyio peaKUHio hx opraHH3Ma. Oiciona h 3aMen- 
neHHe Ghchhh pecHHneK. 

HHTpaT Kannn b nHana30He KOHueHTpauHH 0.001-10 Mr/n y caMuoB He Bbi 3 biBaeT 
H3MeHeHHH aKTHBHOCTH xcaGepHoro MepuaienbHoro smrrenHH, b to BpeMH KaK y caMOK 
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(c acaftepHOH «:6epeMeHHocTbio») yxce npn 0.01 Mr/ji TOKCHKaHTa b cpe,ne nponcxo^HT 
3aMe,aJieHHe MepuaHHH pecmraeK (P = 99.2 %). nocjie^Hee ocoGchho cymecTBeHHo 
y ocoGen, HHBa3HpOBaHHbix k TOMy ace TpeMaio^aMH (P > 99.9 %). OqeBH^HO, sto cbh- 
3aHO c B03«aeHCTBneM Ha hx opraHH3M jjByx Harpy30K: «:6epeMeHH0CTH» h napa3H- 
TapHoro $aKTopa. 

Ilpn 100 h 1000 Mr/ji TOKCHKaHTa pe3Koe coKpameHHe ^acTOTbi Ghchhh pecHHqeK 
Ha6jno,aaeTCH y Bcex no^onbiTHbix jkhbothmx. Ilpn 100 mt/ji HHTpaTa KajiHH y cbo6o.ii- 
hwx ot TpeMaTOflHOH HHBa3HH oco6en oho cocTaBJiHeT b cpe^HeM 23.5, > 3apaX(eHHbIX - 
25 %, a npn 1000 mt/ji - 58.6 h 66.5 % cooTBeTCTBeHHO. KaK bhotm, onnTb-TaKH 3aMe,n- 
jieHHe pHTMa MepuaHHH pecHHyeK 3Ha*iHTejibHO npqe BbipaxceHO y nopaxceHHbix Tpe- 
MaTo.aaMH oco6en, ^to CBH^eTejibCTByeT 06 ocJiaSjieHHH hx npHcnoco6mejibHbix B03- 
moxchoctch H3-3a o6mero naToreHHoro B03,neHCTBHH Ha hhx napa3HTOB. 

Ilpn 18-20° npo^oJixcHTejibHOCTb jjBHraTejibHOH aKTHBHOCTH pecHHqeK nepexcHBaio- 
mnx KJieTOK xcaGepHoro MepijaTejibHoro anHTejiHH cocTaBJineT 598.4 ± 87.5 mhh y jia- 
TeHTHbix caMOK h 613.2 ± 92.9 - y caMijOB. y caMOK c no3flHeH xca6epHOH «C6epeMeH- 
HocTbio^> (nojiHocTbio c(J)opMHpoBaHHbie MapcynnaJibHbie KapMaHbi 3 anoJiHeHbi tjioxh- 
Bhhmh) oHa coKpamaeTCH iio^th B^Boe no cpaBHCHHio c hopmoh (P > 99.9 %), a npn 
HajiHqHH HHBa3HH - b 3.9 pa3a. Cjia6biH pacTBop HHTpaTa KajiHH (2.8 mt/ji) 0Ka3aJicn 
6e3pa3JiHtiHbiM jxnsi Bcex rpynn nojionbiTHbix jkhbothmx, KpOMe nocne^HeH (cm. Ta6- 
jirnjy), npe,acTaBJieHHOH <^6epeMeHHbiMH» 6e33y6KaMH, 3apaxceHHbiMH cnopoiiHCTaMH 
B. polymorphus. Y hhx 3aperncTpHpoBaHo coKpameHHe npo.no JDKHTejibHOCTH jiokomo- 
Hhh pecHHqeK b 1.8 pa3a (P > 99.9 %). TaKoe pe3Koe chhxcchhc 3Ha*ieHHH o6cyJK,naeMo- 
ro noKa3aTejiH mm CBH3biBaeM, BO-nepBbix, c o^HOBpeMeHHbiM B03,neHCTBHeM Ha moji- 
jiiockob napa3HTOB h <3C6epeMeHHOCTH» h, bo-btopmx, c o^eHb bmcokhm ypoBHeM 
HHTeHCHBHOCTH HHBa3HH JKHBOTHbIX 3TOH OnbITHOH rpynnbl. B CBH3H C nOCJie^HHM Bpefl- 
Hoe .aeHCTBHe TpeMaTon Ha xo 3 neB He orpaHH^HBaeTcn nopaxceHHeM HHBa3HpoBaHHoro 
opraHa, ho npoHBJineTcn h pa3BHTHeM y hhx o6niero naTOJionniecKoro npoiiecca, 
conpoBOxc,aaiomerocH noHHaceHHeM ypoBHH hx 3auiHTHO-npHcnoco6HTejibHbix bo3Moxc- 
hoctch. 

B KpenKHx pacTBopax HHTpaTa KajiHH (280 h 2800 mt/ji) y Bcex no^onbiTHbix jkhbot- 
hmx oGHapyxceHo CTaTHCTH^ecKH nocTOBepHoe (P > 99.9 %) nporpeccnpyiomee coKpame- 
Hne npo^oJixcHTejibHOCTH (JjyHKijHOHHpoBaHHH pecHH^eK. Han6oJiee hpko sto Bbipa- 
xceHO y «:6epeMeHHbix^> 6e33y6oK, 3apaHceHHbix TpeMaTojjaMH. y hhx npo^ojixcHTejib- 
HocTb paGoTbi pecHHqeK npn 280 mt/ji TOKCHKaHTa coKpamaeTcn b 1.9 pa3a (no cpaBHe- 
HHio c TaKOBOH npn 28 mt/ji) h b 4 pa3a - npn 2800 Mr/n (no cpaBHeHHio c 3Ha*ieHHHMH, 
noJiyqeHHMMH npn 280 mt/ji TOKCHKaHTa b cpene). y caMijOB h jiaTeHTHbix caMOK, HHBa- 
3HpOBaHHbIX TpeMaTOflaMH, 3TH nOKa3aTeJIH COCTaBJIHIOT 2 H 3 H 2.3 H 2.5 COOTBeTCTBeH- 
ho. Cne^OBaTejibHO, jijih 6e33y6oK, no^BeprHyTbix B03,neHCTBHK) tokch^cckoh cpejjbi, 
TpeMaTO^Han HHBa3HH (cpejiHen THHcecTH, a ocoSeHHO THXcejian) hbjihctch (J>aKTopoM, 
OTHromaiomHM Te^eHHe naTOJiornqecKoro npouecca, oSycJiOBJieHHoro OTpaBJieHHeM 
xchbothmx. npn 280 mt/ji HHTpaTa KajiHH b cpe,ue y hhx HaSjnojjaeTCH TpeTbH $a3a 3a6o- 
jieBaHHH, Bbi3BaHHoro OTpaBJieHHeM, 1 - jjenpeccnH. 

npn 28 mt/ji HHTpaTa KajiHH b cpe,qe noBbimeHHe ee TeMnepaTypbi Ha 10° (b .nHana- 
30He TeMnepaTyp 8-28°) Bbi 3 bmaeT coKpameHHe npojjoJDKHTejibHOCTH paGoTbi pecHHqeK 
b 2-3 pa3a. CjiejjoBaTejibHO, b yKa3aHHOM ,uHana30He TeMnepaTyp mhh no,nonbiTHbix 
XCHBOTHbIX 3HaqeHHe K03(l)(l)HUHeHTa BaHT-TO(i)(i)a (Q 10 ) OCTaeTCH nOCTOHHHbIM (CTafl- 
HHqeHKO, MeJIbHHK, 1993). 

Ilpn 280 h 2800 mt/ji TOKCHKaHTa b tom ace TeMnepaTypHOM jjHana30He H 3 MeHeHHe 
npOflOJIHCHTeJIbHOCTH aKTHBHOH fleHTeJIbHOCTH peCHHqeK HBJIHeTCH SOJiee OmyTHMbIM 
h He yKjiajibiBaeTCH b npe^eJibi Q 10 ot 2 mo 3. IlpH^eM 3HaqeHHH K03(J)(l)HiiHeHTa BaHT- 


1 rpaflaiwH naTOJiorOTecKoro npouecca, Bbi3BaHHoro OTpaBJieHHeM mojijiiockob, npHHHTa no 
BeceJiOBy (1968). 
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BjiHHHne pa3JiH*iHbix KOHqeHTpauHH HHTpaTa KaJiHH (Mr/n) Ha npoflOJi»HTejibHocTb flBHraTejibHoii 
aKTHBHocTH (mhh) MepqaTenbHoro annTejiHH acaGep Anodonta cygnaea 


The effect of different concentrations (mg/1) of the nitrate potassium on the duration of movemental 
activity (min) of glimmeral epithelium of the gills of Anodonta cygnaea 


)Ka6epHan 
lion *<6epeMeH- 

HOCTb^ 

HHBa3HH 

n 

CraTHCTHuecKHe noKa3aTenH 

lim 

+1 

6 

V 




KoHTponb 




CaMqbi 

HeT 

30 

11-432 

153.85 ±3.52 

19.28 

12.53 


Ectb 

13 

10-29 

18.44 ±2.1 

7.57 

41.05 

CaMKH HeT 

HeT 

12 

25-462 

181.42 ±41.4 

143.41 

79.05 


Ectb 

22 

36-44 

39.8 ±6.02 

9.6 

24.12 

ECTb 

HeT 

19 

25-145 

79.74 ±7.32 

32.22 

40.4 


Ectb 

23 

23-59 

43.11 ±3.11 

14.91 

34.6 




28 Mr/n 




CaMqbi 

HeT 

30 

10-429 

138.99 ±7.42 

40.64 

29.24 


ECTb 

13 

9-25 

15.6 ±1.19 

4.29 

27.5 

CaMKH HeT 

HeT 

12 

22-422 

166.92 ±39.7 

137.52 

82.39 


Ectb 

22 

29-39 

33.51 ±2.13 

9.99 

29.81 

ECTb 

HeT 

19 

12-123 

65.89 ±8.42 

36.7 

55.7 


Ectb 

23 

12-34 

23.97 ±1.91 

9.16 

38.21 




280 Mr/n 




CaMqbi 

HeT 

30 

6-345 

89.11 ±9 

49.3 

55.32 


Ectb 

13 

4-18 

7.85 ±1.05 

3.79 

48.28 

CaMKH HeT 

HeT 

12 

13-342 

106.67 ±29.6 

102.53 

96.11 


ECTb 

22 

11-34 

15.02 ±1.33 

6.24 

41.54 

Ectb 

HeT 

19 

6-92 

37.58 ±4.58 

19.96 

53.11 


Ectb 

23 

6-39 

13 ± 1.71 

8.2 

63.08 




2800 Mr/n 

I 



CaMqbi 

HeT 

30 

2-189 

45.61 ±3.14 

17.2 

37.71 


Ectb 

13 

1-7 

2.52 ±0.33 

1.19 

47.22 

CaMKH HeT 

HeT 

12 

6-198 

45.11 ±7.3 

25.29 

56.06 


Ectb 

22 

2-17 

6 ± 1.04 

4.88 

81.33 

ECTb 

HeT 

19 

1-32 

14.47 ±2.37 

10.33 

71.39 


ECTb 

23 

1-11 

2.99 ±0.28 

1.34 

44.82 


FoMa 6onee Bcero bbixo^bt 3 a yica3aHHbie npeaejibi y Tex jkhbothmx, y Koropbix 
OTpaBneHHe HmpaTOM KajiHH ycyry6jifleTCH pa3JiH«HOH npHpoflbi Harpy3KaMH Ha hx 
opraHH3M (xcaSepHofi < s^6epeMeHHOCTbioS>, TpeMaTOflHofi HHBa3Hefi). 
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AN EFFECT OF THE SIMULTANEOUS INFLUENCE OF THE TEMPERATURE 
AND NITRATE POTASSIUM ON THE MOVABLE ACTIVITY OF CHEWING CELLS 
IN THE GLIMMERAL EPITHELIUM OF GILL APPARATUS OF AN ANODONT MUSSEL 
(MOLLUSCA: BIVALVIA: ANODONTINAE) INFECTED WITH TREMATODE PARTENITS 

(TREMATODA: BUCEPHALIDAE) 


A. P. Stadnichenko, L. D. Ivanenko, A. G. Melnik 
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SUMMARY 


The complex influence of nitrate potassium and temperature on the movement activity and duration 
of glimmerial epithelium of gills of Anodonta cygnea in a norm and under the invasion with sporocystes 
Bycephalus polymorphus have been investigated. 

The increase of concentration of the nitrate potassium solution (from 10 to 1000 mg/1) decreases 
progressively the movement activity and its duration in ciliae, specifically in heavy invased individuals. 
The increase of temperature by each 10° (from 8 to 28°) together with the toxin concentration 28 mg/1 
decreases 2-3 times the duration of cilia activity, that corresponds the value of Vant-Hoff coefficient 
(Q 10 ), while under the concentration 280 and 2800 mg/1 it influences many times more. 



